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(54) LINE FILTER AND ITS IMPEDANCE CHANGING METHOD 

(57)Abstract: 

PURPOSE: To provide a line filter and its impedance 
changing method to freely set a specific band width or 
attenuation quantity without using any ground. 
CONSTITUTION: A line filter 1 1 contained in a single- 
phase power cord 1 includes the 1 st and 2nd 
transformers 13 and 15 which use the wires 7 and 9 
connected to the plugs 3 and 5 that are inserted to a 
commercial power supply as the primary coils 
respectively, an amplifier part 17 which amplifies the 
noise current that is picked up by the secondary coil of 
the transformer 13, and a power supply part 19 which 
supplies the power to the part 1 7. The current amplified 
at the part 1 7 is sent to the secondary coil of the 
transformer 15. 
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* NOTICES * 

JPO and NCiPi are noi responsible for any 
danages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the line filter equipped with the 1st core, the 2nd core, the 1st coil rolled ranging 
over said 1st and 2nd cores, and the 2nd coil by which the electromagnetic coupling was carried 
out to said 1st coil The impedance change approach of the line filter to which the impedance of 
said 1st coil is changed by passing the current which detected and amplified the current which 
flows in said 1 st coil, and was amplified by said 2nd coil. 

[Claim 2] The 1st transformer which is the line filter which absorbs a noise current and contains 
an upstream coil and a secondary coil, It has the 2nd transformer containing an upstream coil 
and a secondary coil, and a magnification means to amplify the noise current by which 
electromagnetic induction was carried out to the secondary coil of said 1st transformer when a 
noise current flowed in the upstream coil of said 1 st transformer. The line filter characterized by 
the noise current amplified with said magnification means changing the impedance of a sink and 
the upstream coil of said 2nd transformer to the secondary coil of said 2nd transformer. 
[Claim 3] The upstream coil of said 1 st transformer and the upstream coil of said 2nd 
transformer are a line filter according to claim 2 characterized by being wound ranging over the 
1st core and 2nd core while connecting. 

[Claim 4] Said 1st and 2nd cores are the line filters containing two or more cores which have a 
different proper electric-oscillation frequency band according to claim 3. 

[Claim 5] Said magnification means is a line filter according to claim 2 which adjusts the supply 
voltage to said amplifier, bias voltage, an output phase, and amplification degree, and is 
characterized by changing the impedance of the upstream coil of said 2nd transformer including 
an amplifier. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the impedance change approach of a line filter 
and a line filter. A noise or a specific frequency is especially decreased by the very big 
attenuance covering the broadband frequency of 10kHz - 100MHz or more. While preventing that 
malfunction of the various electronic equipment which happens by the RF noise which gets 
across to AC-power-supply Rhine, low frequency Rhine, or direct-current Rhine, and normal 
actuation of these devices are blocked Harmful electromagnetic wave transmission or the 
radiation to Rhine can be prevented. A band pass filter, It is applied as low-pass or a high pass 
filter, and a passage electric-energy compensation filter to a specific band frequency, and is 
related with the impedance change approach of the line filter which can contribute to various 
electronics industry sections, and a line filter. 
[0002] 

[Description of the Prior Art] In recent years, digitization of various electronic equipment 
progresses and the noise source which generates a noise in various fields including a home is 
increasing. For example, there are a normal mode noise and common mode noise in the noise 
which invades into various electronic equipment from the Rhine line, and the generating 
mechanism differs from transfer mode; **** [ invasion of such a noise / produce / various 
electronic equipment / malfunction ] Moreover, the various electronic equipment by which that a 
noise occurs in [ various ] electronic equipment also generated the noise when the noise was 
sent into the power source for a certain reason will become a noise source for other various 
electronic equipment. Therefore, the line filter was proposed as what can absorb the noise 
transmitted in the Rhine line. 

[0003] The line filter to the conventional common mode noise makes the magnetic substance 
similar to a ferrite or this penetrate the Rhine line, or is twisted N times, and uses 
electromagnetic induction. That is, the square of number of turns N is proportional to the 
impedance of a line filter, and the current inhibition effectiveness by the impedance originates in 
back EmF which generates the Rhine line according to the current which is going to fipw. 
Therefore, inhibition of the purpose frequency is performed by the impedance determined with 
the number of turns N which constitute a line filter, and the magnetic substance. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, Comrte International Special des 
Perturbations Radioelectrique (CISPR) is setting to 30MHz or less the conduction noise, i.e., the 
noise transmitted in the Rhine line. However, the antenna effective length who uses as an 
antenna in fact Rhine where a noise is transmitted has the case of 1/4 or less [ of 30MHz 
electromagnetic wave length ]. Moreover, also when a standing wave takes the Rhine line by the 
integral multiple of quarter-wave length, a noise 30MHz or more will be transmitted in the Rhine 
line. Therefore, what the line filter prepared in the outlet of a noise can attain to to the 
frequency with the highest possible effective frequency is desired now. 
[0005] However, it depends for the operation energy with which the conventional line filter 
absorbs a noise on the own energy of a noise which mainly works to an inductance. Therefore, if 
there were many number of turns of the Rhine line coiled around the toroidal core etc., in order 
that a straight capacity might increase and a high region frequency might bypass, the screen 
effect about a high region frequency had faded. 

[0006] On the other hand, in order to prevent a noise more, three plugs by the plug for touch- 
down and the plug for alternating voltage may be prepared in the power cord equipped with a line 
filter. However, even if that in which two plugs are inserted is most and a source power supply is 
a power cord with which only two plugs are prepared, it needs to make the line filter which can 
fully absorb a noise from the Rhine line have. 

[0007] Therefore, this invention is offering the impedance change approach of the line filter 
which solves the above problems, fully absorbs the noise of the high frequency transmitted in 
the Rhine line, does not need a grounding conductor even if it is the power cord used by the 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran.web.cgi.ejje 



2005/08/25 



JP.07-115339.A [DETAILED DESCRIPTION] 



2/9 



source power supply which can insert only two plugs, but can fully absorb a noise from the Rhine 

line, and a line filter. 

[0008] 

[Means for Solving the Problem] The impedance change approach of the line filter concerning 
invention of claim 1 In the line filter equipped with the 1st core, the 2nd core, the 1st coil rolled 
ranging over the 1 st and 2nd cores, and the 2nd coil by which the electromagnetic coupling was 
carried out to the 1st coil The impedance of the 1st coil is changed by passing the current which 
detected and amplified the current which flows in the 1st coil, and was amplified by toe 2nd coil. 
[0009] The 1 st transformer which the line filter concerning invention of claim 2 is a line filter 
which absorbs a noise current, and contains an upstream coil and a secondary coil, It has the 
2nd transformer containing an upstream coil and a secondary coil, and a magnification means to 
amplify the noise current by which electromagnetic induction was carried out to the secondary 
coil of the 1 st transformer when a noise current flowed in the upstream coil of the 1st 
transformer. The noise current amplified with the magnification means changes the impedance of 
a sink and the upstream coil of the 2nd transformer to the secondary coil of the 2nd 
transformer. 

[0010] In claim 3, it connects and the upstream coil of the 1 st transformer of claim 2 and the 
upstream coil of the 2nd transformer are rolled ranging over the 1st core and 2nd core. 
[0011] In claim 4, the 1st and 2nd cores of claim 3 contain two or more cores which have a 
different proper electric-oscillation frequency band. 

[0012] In claim 5, including an amplifier, the magnification means of claim 2 adjusts the supply 
voltage to an amplifier, bias voltage, an output phase, and amplification degree, and changes the 
impedance of the upstream coil of the 2nd transformer. 
[0013] 

[Function] Using two transformers, the impedance change approach of the line filter concerning 
this invention and a line filter can take up a noise current in a secondary coil from the upstream 
coil of the 1st transformer, and can change the impedance of the upstream coil of the 2nd 
transformer in-series [ in the upstream coil of the 1st transformer ] and connected to it by 
amplifying the taken-up noise current and passing in the secondary coil of the 2nd transformer. 
[0014] 

[Example] Drawing 1 is the perspective view of the single phase power cord which contained the 
line filter by one example of this invention. The outline of the configuration of a line filter is 
explained with reference to drawing 1 . 

[001 5] The single phase power cord 1 is not equipped with the plug for touch-down, is equipped 
with the plugs 3 and 5 inputted into a source power supply, and contains a line filter 1 1. A line 
filter 11 includes the power supply section 19 which supplies power to the amplifier 17 and 
amplifier 17 which amplify the noise taken up by the 1st transformer (it expresses with a drawing 
T1.) 13, the 2nd transformer (it expresses with a drawing T2.) 15, and the 1st transformer 13. 
Plugs 3 and 5 are connected to the Rhine lines 7 and 9 through the 1 st transformer 13 and the 
2nd transformer 15, respectively. 

[0016] Drawing 2 is drawing for explaining the principle of the approach of absorbing common 

mode noise by the line filter by one example of this invention, and drawing 3 is the important 

section representative circuit schematic of the line filter shown In drawing 2 . 

[0017] The line filter which the single phase power cord shown in drawing 1 contains is explained 

to a detail using drawing 2 and drawing 3 . In addition, what is necessary is just to use a principle 

as also shows the line filter about a three phase, a direct current, a low frequency signal, etc. 

below. 

[0018] First use as the Rhine edges A and B the Rhine edge connected to the plug side in the 
Rhine lines 7 and 9 with reference to drawing 2 , and let the Rhine edges connected to various 
electronic equipment sides be the Rhine edges C and D. The Rhine lines 7 and 9 are also the 
primary windings 29 coiled around the core of the 1st coil 27 and the 2nd transformer 15 which 
were wound around the core of the 1st transformer 13, and they are wired in parallel so that the 
magnetic flux by the power-source current may not influence the 1 st and 2nd transformers 1 3 
and 15. In addition, although not illustrated, the Rhine edge C and the Rhine edge D are 
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connected to a serial through various electronic equipment. Moreover, a secondary winding 23 is 
coiied around the core of the 1st transformer 13, and a secondary winding 25 is coiied around 
the core of the 2nd transformer 15. However, primary windings 27 and 29 have few number of 
turns, and extent to which secondary windings 23 and 25 delay a phase is rolled. One side is 
connected to the phase inversion amplifier (a drawing expresses by ANP.) 21 of the large slew 
rate of an amplifier 1 7, another side is connected to the phase inversion amplifier 21 in Node E, 
and the secondary winding 23 of the 1 st transformer 1 3 is further connected to the end of the 
secondary winding 25 of the 2nd transformer 1 5 through the grounded node F. Another side of 
the secondary winding 25 of the 2nd transformer 15 is connected to the phase inversion 
amplifier 21. With the phase inversion amplifier 21, the current which flowed the secondary 
winding 23 of the 1 st transformer 1 3 has a phase reversed, and is amplified, and flows the 
secondary winding 25 of the 2nd transformer 1 5. 

[0019] Between the 2nd transformer 15 of the Rhine lines 7 and 9, and the Rhine edges C and D, 
Node G is formed to the Rhine line 7, and Node H is formed to the Rhine line 9. The Rhine line 7 
is connected to the 2nd bypass capacitor (it expresses with a drawing C2.) 33 in Node G, and 
the Rhine line 9 is connected to the 1st bypass capacitor (it expresses with a drawing CI.) 31 in 
Node H. The 1st and 2nd bypass capacitors 31 arid 33 are connected [ both ] to the grounded 
rectifier (a drawing expresses by D.) 35, and thereby, a rectifier 35 will receive power and inputs 
the output into the phase inversion amplifier 21 of an amplifier 17. In addition, other approaches 
must be used when Rhine is direct-current Rhine and a signal line, and the phase inversion 
amplifier 21 needs comparatively big DC power supply. 

[0020] Next, actuation is explained using drawing 3 which is the representative circuit schematic 
of the 1st transformer 13 of drawing 2 , the 2nd transformer 15, and an amplifier 17 including a 
principle. Even if a noise enters from which of the Rhine edges A and B of the Rhine lines 7 and 
9, or the Rhine edges C and D, or a side, a noise is absorbed, but in order to simplify explanation, 
the noise shall have invaded from the Rhine edges A and B. Moreover, as shown in drawing 3 The 
primary winding 27 of the 1st transformer 13 in drawing 2 Resistance R1 The 1 st resistance 45 
and a seHHnductance L1 **** 1 coil 37 and a secondary winding 23 Resistance R2 It is 
resistance R3 about the 2nd coil 39 of the 2nd resistance 47 and a self-inductance L2, and the 
primary winding 29 of the 2nd transformer 1 5. The 3rd resistance 49 and seHHnductance L3 It is 
resistance R4 about the 3rd coil 41 and a secondary winding 25. The 4th resistance and a self- 
inductance L4 It changes into **** 4 coil 43. furthermore, the mutual inductance to the 1st coil 
37 and the 2nd coil 39 in the 1st transformer 13 — M1 it is — the mutual inductance to the 3rd 
coil 41 and the 4th coil 43 in the 2nd transformer 15 — M2 it is . 

[0021] Impedance Z3 of the primary winding 29 in the impedance Z1 of the primary winding [ in / 
by these assumptions / the 1st transformer 13 ] 27, the impedance Z2 of a secondary winding 
23, arid the 2nd transformer 1 5 And impedance Z4 of a secondary winding 25 It is expressed like 
a ** (1) type. Next, it is a current 11 to the primary winding 27 of the 1st transformer 13. It flows 
and is a current 13 to the primary winding 15 of the 2nd transformer 15. Supposing it flows, in the 
secondary winding 23 of the 1st transformer 13, and the secondary winding 25 of the 2nd 
transformer 15, it is induced electromotive force e2 and e4 t respectively. It generates. The 
induced electromotive force e2 and e4 If resistance of the ferrite core itself is disregarded, it is 
expressed like a ** (2) type and a ** (3) type, respectively. Similarly, it is a current 12 to the 
secondary winding 29 of the 1st transformer 13. It flows and is a current 14 to the secondary 
winding 43 of the 2nd transformer 1 5. The induced electromotive force e1 which will be 
generated in the primary winding 27 of the 1 st transformer 1 3, and the primary winding 29 of the 
2nd transformer 15 supposing it flows, and e3 It is expressed like a ** (4) type and a ** (5) type, 
respectively. 

[0022] furthermore, the potential difference in the primary winding 27 of the 1 st transformer 13 - 
- E1 it is — then, KirchhofFs law is applied to the 1st transformer 13, and the relation is 
expressed like a ** (6) type. A ** (6) type is calculated and it is a current 11 and 12. When it 
leads, it can express like a ** (7) type and is a current 12. It is a current 11 by having flowed the 
2nd coil 39. It turns out that it received and 90 degrees of phases are delayed. Current 12 
Current 11 when the phase inversion amplifier 21 is passed, as amplified and shown in a ** (8) 
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type Current 15 which it received and was delayed 270 degrees h becomes. Current 15 If the 4th 
coil 43 is flowed, it will be a current 14. As shown in a ** (9) type, it is a current II. It receives 
and becomes a current in phase. However, this is the impedance Z1 of the primary winding of the 
1st and 2nd transformers 13 and 15. and secondary windings 23. 25. 27, and 29, Z2, Z3, and Z4. It 
is the case where the amount of reactance is same extent. 

[0023] Therefore, if there are few number of turns of the primary winding 27 of the 1 st 
transformer 13 and the primary winding 29 of the 2nd transformer 15 and there are few phase 
shifts, it is a current II. Current 13 Since it is abbreviation equiphase, it is a current 13. Current 14 
It becomes in phase. Furthermore, the 3rd coil 41 and the 4th coil 43 Current 14 which is wound 
around the ferrite core of the 2nd transformer 15 on this alignment, and was amplified Current 13 
Compare and from it being a big current Current 14 Induced electromotive force e3 as shown in 
the ** (5) type produced in the 3rd coil 41 by flowing in the 4th coil 43 Current 13 Compared 
with back EMF produced by flowing in the 3rd coil 41. it is large. 

[0024] Therefore, it is the self-inductance L3 of the 3rd coil 41 of the 2nd transformer 15. It 
seems to have increased. That is, it is equivalence back EMF el_3 to the 3rd coil 41 temporarily. 
If it happened, relation as shown in a ** (10) type between self-inductance L3e is realized. In 
addition. i3 It is the bias current which flows in the 3rd coil 41. and is i4. It is the bias current 
which flows in the 4th coil, furthermore, self-inductance L3e has relation as shown in a ** (1 1) 
type, and R3e, then effective-impedance Z3e express the effective-resistance value of the 3rd 
resistance 49 with R3 e+jomegaL 3e — having — i3 «i4 it is — a sake — Z3 e»Z3 ** — the 
relation to say is realized. Therefore, since a result equal to the very big impedance having been 
pushed on the Rhine lines 7 or 9 arises, the purpose frequency will be prevented if the 
impedance is adjusted. In addition, the rectifier 35 shown in drawing 2 makes the impedance of a 
rectifier 35 very small compared with the impedance of the 1st and 2nd bypass capacitors 31 
and 33. although it works as a power source of the phase inversion amplifier 21. By this, the 
normal mode noise which gets across to the Rhine lines 7 and 9 will be bypassed. 
[0025] 
[Equation 1] 
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Zi = Ri + joLx 
Z2 = Ri + ja>Lz 



(1) 



e 2 - -jcoMxh (2) 

e* — —jwMsIs ( 3 ) 

ei = —jcoMih ( 4 ) 

e 3 = -J0M2I4 ( 5 ) 



ZJi = Ei + e 2 =Ei- jaiMJi 

(6) 

Z2I2 = et = —jcoMJi 



j _ Z2E1 

_ -jcoMi Z?Ei _ coMj 

h z_—*z_z_wm_ ~"zr x( ~ ;/l) 



^ (8) 
h = -j(h)=^-A 0 h (9) 

^ = _^ dO^jO (10) 

li-te I oc LsKiu/ia)* (11) 

[0026] Drawing 4 is drawing showing the condition of the output line which outputs the noise 
amplified by the pickup line and the Rhine line which take up a noise from the 1 st and 2nd 
transformers of the line filter by one example of this invention, the Rhine line, and the Rhine line. 
D rawing 5 is the actual circuit diagram of the line filter of one example of this invention, and 
drawing 6 is the representative circuit schematic of drawing 5 . Drawing 7 is the actual circuit 
diagram of the line filter of other examples of this invention, and drawing 8 is the representative 
circuit schematic of drawing 7 . 

[0027] The part which penetrated the Rhine line 53 with reference to drawing 4 to the core 
which consisted of two ferrite cores of the quality of the material from which each of the 1 st 
transformer 1 3 and the 2nd transformer 15 differs, was rolled, and was wound around the 1 st 
transformer 1 3 is a primary winding 27, and the part wound around the 2nd transformer 1 5 is a 
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secondary winding 29. On the other hand, the secondary winding 23 of the 1 st transformer 13 is 
also the pickup line 55 which takes up the noise current transmitted in the Rhine line 53, and the 
secondary winding 25 of the 2nd transformer 15 is also the output line 57 which outputs the 
noise current amplified by the Rhine line 53. Thus, by the core of the quality of the material from 
which plurality differs being put together, the relation between the noise sample taken up by the 
pickup line 55 and the amplified noise sample which is outputted from an output line 57 becomes 
various, and broadband nature appears as the screen effect. In addition, the combination of the 
core of a transformer is not limited to two pieces. Furthermore, what is necessary is just to use 
a circuit as shown in drawing 5 or drawing 7 , in order to amplify the noise sample taken up by 
the pickup line 55 and to pass to an output line 57. 

[0028] A part which drawing 5 makes still more concrete the circuit shown in drawing 2 with 
reference to drawing 5 , and is different from especially drawing 2 is using the transistor 59 as an 
amplifier. In connection with it the secondary winding 23 of the 1 st transformer 13 is grounded 
through a capacitor 64 while one side is connected to the base (drawing expresses by B.) 
terminal of a transistor 59 and another side is connected to +BIAS. The secondary winding 25 of 
the 2nd transformer 15 is connected to the collector (drawing expresses by C.) terminal of a 
transistor 59, and another side is connected to +ECC. Furthermore, the emitter (drawing 
expresses by E.) terminal of a transistor 59 is grounded through the resistance 61 and the 
capacitor 63 which were connected with juxtaposition. 

[0029] Actuation also including the case where the noise omitted when explaining the principle of 
a line filter hereafter shown in drawing 2 using drawing 6 which is the representative circuit 
schematic of the circuit shown in drawing 5 has invaded from various electronic equipment sides 
is explained briefly. 

[0030] First, suppose that current 11 = 10microA was inputted into the 1st coil 37 from the upper 
part which is the power-source side of the Rhine line 53, for example. A current flows in the 2nd 
coil 39 from +BIAS, and the current is the phase inversion amplifier 21, for example, is doubled 
1000, and is set to current 15 = 10000microA because the current flowed in the 1st coil 37. 
Current 15 The 4th coil 43 is flowed and it is a current 14. Current 13 which is becoming and flows 
in the 3rd coil 41 It will extract to 10/10010. Therefore, current 13 The current which carries out 
and is outputted from the 3rd coil 41 is the current 11 which will call it O.OImicroA and flows the 
1st coil 37 in connection with this. It is set to O.OImicroA. So, in the next moment, it is a current 
15. Since only 0.01x1 000=1 OmicroA flows, it is a current 13 shortly. Current 14 which flowed in the 
4th coil 43 although it was thought that it narrowed down to 0.01/10.01 It is the current 11 which 
extracts in feet, does not put since it is small, 1 0microA and, but flows the 1st coil 37. It will 
increase suddenly. Current 13 which flows the 3rd coil 41 by such a repetition being performed 
Bias current i3 Current 14 which flows the 4th coil 43 Bias current i4 i4 / i3 which is a ratio It 
will settle in a certain value and a ** (1 1) type will be filled. 

[0031] On the other hand, it is a current 13 to the 3rd coil 41 from the lower part which is the 
various electronic equipment side of the Rhine line 53. Suppose that 1 0microA input of was 
done. This current 13 It is a current 11 as it is. It becomes and the 1st coil 37 also flows. It is a 
current 11 to the 2nd coil 39 from +BIAS by the current having flowed in the 1st coil 37. It flows, 
and the current is doubled 1000 with phase inversion amplifier, and is set to current 15 = 
lOOOOmicroA. This current 15 Current 13 which flows the 3rd coil 41 by flowing the 4th coil 43 
They are a rat tail and a current 13 10/10010 time too. It is set to O.OImicroA. Current 11 which 
flows the 1st coil 37 by this It is set to O.OImicroA and is a current 15 in the next moment It is 
set to 0.01x1000= 1 OmicroA. Since the current of 1 0microA tends to flow into the 3rd coil 41 
from the lower part, it is a current 13. It drops [ 1/10 / 20= 2 ] to a rat tail and O.SmicroA. 
Current 13 of this O.SmicroA Current II In order to carry out and to flow the 1 st coil 37, an again 
big diaphragm will be produced shortly. Bias current i3 which flows the 3rd coil 41 also in this 
case by such repetition Current 14 which flows the 4th coil 43 Bias current i4 i4 / i3 which is a 
ratio It will settle in a certain value and a ** (1 1) type will be filled. 

[0032] In addition, current II which flows into the 1st coil 37 from the upper part When it 
becomes OA because narrowing down becomes 100%, it is a current 12. Since it becomes OA, i4 / 
53 shown in the ** (1 1) type It should not become infinity, but should settle in the fixed value, 
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the current which flows into the 3rd coil 41 from a lower part is narrowed down, and it is a 
current il. it is i4 / i3 similarly [ when it becomes OA ]. it shouid not become infinity but should 
settle in the fixed value. 

[0033] By the way, although only one is used and phase inversion amplifier can operate a space- 
saving line filter by power saving in the example shown in drawing 5 There is a fault of being 
smaller than the stopping-power force when the fault of making a part of quantity region 
frequency falling off to touch-down among the sample noises by which induction was carried out 
to the 2nd coil 39, and the stopping-power force as described above, when a noise comes from 
the various electronic equipment side of the Rhine line 53 come from a power^source side. What 
is necessary is just to use the line filter of a circuit as shown in drawing 7 , in order to 
compensate these faults. 

[0034] With reference to drawing 7 , two transistors are used as an amplifier in this example. In 
connection with this, one side is connected to the base terminal of a transistor 65, another side 
is connected to the base terminal of a transistor 66, and the secondary winding 23 of the 1st 
transformer 13 is connected to +BIAS from the middle. One side is connected to the collector 
terminal of a transistor 65, another side is connected to the collector terminal of a transistor 66, 
and the secondary winding 25 of the 2nd transformer 15 is connected to +ECC from the middle. 
The emitter terminal of transistors 66 and 65 is connected to the grounded resistance 68 for 
simple constant current sources. In addition, a constant current source may be used instead of 
resistance 68. Thus, it turns out that there is symmetric property about the phase inversion 
amplifier 21 and 22 expressed as transistors 65 and 66 with reference to drawing 8 which is the 
representative circuit schematic of the constituted circuit. Therefore, even if a noise current 
flows in the 1st coil 37 from a power-source side and it flows in the 3rd coil 41 from various 
electronic equipment sides again, equivalent magnification is performed, and inhibition of the 
purpose frequency is performed. 

[0035] If the above thing is summarized, that a current can be narrowed down will depend for the 
phase between several/1 million Hertz in 1MHz, or the wave on considering in phase and this 
wave, for example, although a noise wave changes for a short time keenly extremely. However, 
only by this, narrowing down is not possible, the current which flows the 1st transformer 13 and 
the 2nd transformer 1 5 as conditions is a current from which the amount of currents shifted 
further, and it must be resonating to the proper electric oscillation of each core of the 1st 
transformer 13 and the 2nd transformer 15. When this [ 13 ], i.e., the 1st transformer, and the 
2nd transformer 15 are packed into one, it is a current 14. It is affecting it to one transformer 
and giving the negative feedback near 100% to the phase inversion amplifier 21, and, now, the 
screen effect of a line filter is not performed. Therefore, to the 1st transformer 13 arid the 2nd 
transformer 1 5, it must be made to have to penetrate partially* or a coil must divide and roll 
each, as shown in drawing 4 . 

[0036] In addition, if the supply voltage to the transistor used as an amplifier, bias voltage, an 
output phase, and amplification degree are adjusted, since the impedance of the 2nd transformer 
can be changed, inhibition of the purpose frequency is performed easily. 

[0037] Drawing 9 is drawing for explaining the configuration of one example of the line filter used 
for the experiment, drawing 1 0 is drawing having shown the outline of equipment in which it 
experimented in the damping property over the common mode noise between AG Rhine grounds, 
using the line filter as shown in drawing 9 R> 9, and drawing 11 is the graph which showed the 
experimental result; the axis of ordinate at the time of changing the coil of the Rhine line in 
drawing 1 1 especially a damping-property decibel — carrying out — • an axis of abscissa — it 

receiving — a piece — it is considering as the frequency which took the logarithm. 
[0038] With reference to drawing 9 * two cores 71 with a height of 4.5mm are prepared for the 
core 70 with the bore of 8mm, an outer diameter [ of 14mm ], and a height of 6.5mm with two, 
the same bore, and an outer diameter, it is arranged in a serial, and it considers as a comp lek 
score. And the Rhine lines 7 and 9 of 1.0mm of diameters penetrate a comp lek score in a pair, 
and it is wound 5 times, the coil of 0.3mm of diameters is coiled around two cores 70 7 times, 
and turns into the pickup line 55, and the coil of 0.3mm of diameters is coiled around two cores 
71 5 times, and turns into an output line 57. Moreover, the output of the pickup line 55 is 
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inputted into amplifier (AMP) 21, and the output of amplifier 21 is inputted into an output line 57. 
The count of a coil of the pickup line 55 and an output line 57 is in a correlation, and one side is 
reduced when increasing one number of coils. The count of a sum total coil is decided by the 
toroidal core, and is almost fixed. In addition, although the number of turns of the Rhine line were 
changed in the experiment with 3 times, 5 times, 9 times, 13 times, and 17 times, the path of the 
Rhine line of three number of turns, 9 times, and 13 times of cases was performed by 0.6mm. 
[0039] The network analyzer used as an experimental device as shows the line filter of such a 
configuration to drawing 10 is made to equip. A network analyzer is equipped with the applied 
part 74 which connects each of the Rhine line of a line filter between Terminals L and between 
Terminals N, the output section 75 which contains in an applied part 74 an oscillator with an 
internal resistance of 50 ohms which oscillates the output of 4dBM(s), and the input section 76 
with the internal resistance which is 50ohms as which the output from an applied part 74 is 
inputted. And the terminal E other than the terminals L and N to which the Rhine line is 
connected between them is formed in the terminal of an applied part 74, both one side of 
Terminal L and one side of Terminal N are connected to it, it connects with the output section 
75, and one side of Terminal E is grounded. Moreover, another side of Terminal L is connected to 
the input section 76. it connects with 50-ohm resistance, another side of Terminal N is 
grounded, and another side of Terminal E is also grounded. When the noise which took up 
through the pickup line 55 from the Rhine line with which such an applied part 73 was equipped 
was inputted into amplifier 21, and was amplified and it was outputted to the output line 57, the 
result as shown in drawing 1 1 was obtained. 

[0040] If the view of an attenuation bandwidth product is applied to an attenuator with reference 
to drawing 1 1 as a gain bandwidth product (GBW) is in an operational amplifier, it can be 
considered that the size of the gross area surrounded by OdB Rhine and each line expresses a 
damping property. Therefore, even if it does not change an attenuator into the condition of ON, 
when number of turns are changed with 3 times, 9 times, 13 times, and 17 times by the Rhine 
line of the 0.6mm of the same diameters, in the low frequency band in this drawing, each broken 
line shows that it is better as a damping effect enlarges number of turns. However, in the high- 
frequency band, as number of turns are enlarged conversely, the damping effect is getting worse. 
Then, amplifier is changed into ON condition or an OFF condition to the Rhine line of five number 
of turns with 1.0mm of diameters, and a damping property is compared. Since the continuous line 
which shows that amplifier changed into the condition of ON expresses the damping property 
notably in almost all the frequencies region compared with the broken line which shows an OFF 
condition, it is turned out how this effect of the invention is large. 

[0041] As mentioned above, although the damping effect over common mode noise showed how 
it would be large by this invention next, the damping effect over a normal mode noise is also 
explained. 

[0042] Drawing 1 2 is drawing having shown the outline of equipment in which it experimented in 
the damping property over the normal mode noise between AC Rhine grounds, using the line 
filter as shown in drawing 9 , drawing 13 is drawing for explaining the power source for amplifier 
of drawing 12 , and drawing 1 4 is the graph which showed the experimental result. 
[0043] It explains differing from drawing 9 thru/or drawing 1 1 which showed the experiment to 
common mode noise with reference to drawing 12 thru/or drawing 14 . 

[0044] In drawing 12 , since differing is the experiment about a normal mode noise, the output of 
the output section 75 is not inputted, but it connects with 50-ohm resistance and one side of 
the terminal N of an applied part 74 is grounded. 

[0045] Moreover, as shown in drawing 13 , it connects with the bypass capacitors 31 and 33 
whose each of AC Rhine 78 and 79 equivalent to the Rhine line is 1.2 micro F, and bypass 
capacitors 31 and 33 are connected to the rectifier 35 containing zener diode. One side of a 
rectifier 35 is connected to a capacitor 80 and diodes 81 and 82. Another side of zener diode 82 
is connected to another side of a rectifier 35 through resistance 84 and 83, another side of 
zener diode 81 is connected to another side of a rectifier 35 through resistance 83, and another 
side of a capacitor 84 is connected to another side of a rectifier 35. Supply voltage VCC is 
inputted into amplifier 21 from the node of zener diode 81 and resistance 83 and 84, and the 
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substrate electrical potential difference VBB is inputted into amplifier 21 from the node of zener 

[0046] Thus, the power source over the amplifier 21 of the condition of actually using it, and 
these conditions was used, and the experimental result as the network analyzer 73 shown in 
drawing 12 equipped with a line filter and shown in drawing 14 was obtained. 
[0047] In the comparison-[ amplifier / the number of turns of the Rhine line instead of ON 
condition / when amplifier makes it change with 3 times, 9 times, 13 times, and 17 times ] low 
frequency band in drawing like the damping property of common mode noise shown by drawing 
11 with reference to drawing 14 as shown by each broken line, whenever number of turns are 
rolled, the damping property is good. 

[0048] However, if set to about 1MHz or more, even if it changes number of turns, change is lost 
to the damping property. Then, amplifier is changed into ON condition or an OFF condition to the 
Rhine line of five number of turns by 1.0mm, and a damping property is compared. It turns out 
that the damping property is notably expressed compared with the broken line with which the 
continuous line which shows that amplifier changed into ON condition shows an OFF condition. 
[0049] As mentioned above, while it turned out that a damping effect has a line filter by this 
invention to a large frequency band also to a normal mode noise and common mode noise, it 
turned out that there is a big damping effect especially to a normal mode noise about a high- 
frequency band. 
[0050] 

[Effect of the Invention] As mentioned above, according to this invention, a noise current can be 
taken up and amplified in a secondary coil from the upstream coil of the 1st transformer, and the 
magnitude of attenuation and bandwidth as the screen effect can be changed by passing in the 
secondary coil of the 2nd transformer equipped with the upstream coil in-series [ in the 
upstream coil of the 1 st transformer ] and connected to it. furthermore, it is very a broadband in 
being the thing of a different proper electric-oscillation property, and combining the core which 
constitutes a transformer — the screen effect of ** ** **** can be made again. Furthermore^ 
since the number of turns of the upstream coil of the 1st and 2nd transformers can also be 
lessened, a straight capacity can be stopped and the damping effect of a high region can also be 
made to increase. Furthermore, the bandwidth and the magnitude of attenuation as the screen 
effect can be freely chosen by adjusting the self-inductance of the coil which constitutes the 
1st and 2nd transformers, a mutual inductance, and the amplification degree of amplifier. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of the single phase power cord which contained the line 
filter by one example of this invention. 

[Drawing 2] It is drawing for explaining the principle of the approach of absorbing common mode 
noise by the line filter by one example to this invention. 

[Drawing 3] It is the important section representative circuit schematic of the line filter shown in 
drawing 2 . 

[Drawing 4] It is drawing showing the condition of the output line which outputs the noise 
amplified by the pickup line and line line which take up a noise from the 1st and 2nd transformers 
of the line filter by one example of this invention, a line line, and a line line. 
[Drawing 5] It is the concrete circuit diagram of the line filter by one example of this invention. 
[Drawing 6] It is the representative circuit schematic of drawing 5 . 

[Drawing 7] It is the concrete circuit diagram of the line filter of other examples of this invention. 
[Drawing 8] It is the representative circuit schematic of drawing 7 . 

[Drawing 9] It is drawing for explaining the configuration of one example of the line filter used in 
the experiment. 

[Drawing 1 0] It is drawing having shown the outline of equipment in which it experimented in the 
damping property over the common mode noise between AC line grounds. 
[Drawing 11] It is the graph of the experimental result obtained by the experimental device 
shown in drawing 10 . 

[Drawing 12] It is drawing having shown the outline of equipment in which it experimented in the 

damping property over the normal mode noise between AC line grounds. 

[Drawing 1 3] It is drawing for explaining the power source for amplifier of drawing 12 . 

[Drawing 14] It is the graph of the experimental result obtained with the experimental device 

shown in drawing 1 2 . 

[Description of Notations] 

7, 9, 53 Line line 

1 3 1 st Transformer 

1 5 2nd Transformer 

23 25 Secondary winding 

27 29 Primary winding 

37 1st Coil 

39 2nd Coil 

41 3rd Coil 

43 4th Coil 

55 Pickup .Line 

57 Output Line 

70 71 Core 
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^fim^e 3 «4, am I a i6S»3='-('>'W4 HCdStvSw 

[0 0 2 4] LfcdSoT, fc*:a>fcgl2 3£gfc$§l 5CD^ 
3=^;M l©iE^y^?y^L 3 ^jf^LTtJ: 3 
KUL;i3„ i-^^*>, <Stl3 3-<;M li:§«igt 

o e /i*s, i 3 I4m3=>^/P4 l^«Eix^<@ficam-Cfc 

i 4 i4^4=>-f/n^tts<i^ms!t-cfoSc 

»£, SS'f^^^Ls.li, S (ID 
S.fc5#B8ifc£fc*>, » 3 ISSi 4 9co^®«tfflSrR 3 . 
iri-tttf, jlja-Of— yy^Z 3 .liR 3 .+ j wL 3 „-C 
i 3 « i« TfcSfcft, Z 3 o>Z 3 

5«, ®.&5Lfcmm&2i<nnmti.xm<iK stssss 

SSW^Vf-^^ Il*5iUSf2/'5'l , ^3y 
f^t3 1, 3 3<£M" yf- y>-^tdtb-tTfil«)-C/J^ 
<lt*3<„ ^HCioT. 7WVJS7, 9Cgfc5y 

[0 0 2 5] 
[ISl] 



(5) »S¥7-1 1 5 3 3 9 

7 8 

Zi = Hi + juiLn 
Zs = Ri + jcoLz 



ej = -jcoMJi (2) 

C4 = -jtoMsIs ( 3 ) 

ei = —juxMih ( 4 ) 

e 3 = -/coAf j/ 4 ( 5 ) 



Zi/i = Ei + e 2 — Ei— jaiMJz 
ZJ.2 — e\ — —j<tiMjlx 



(6) 



-jcoMi ZaEi 



(7) 



i 6 = -^/ 8 = -^-A>07x) 



(8) 



/4 = -y ( / s) = ^. A) / 1 



d(t3 + t4) 

eft 



[0 0 2 6] E4J* X rro^O-HJS^JfCt^^-r^ 40 
S ■< X£ \f y 97 y ^5 MyPTy 7"&i3 X U- 

^-ria-cfcs. last*. z.<d&w<d— mmmcD^^^^ 

[002 7] H4£r#fl8LT, 7^y«5 3li, II^ 



(9) 

(1 0) 
(1 O 



a**^ m 1 ^^fc§f 1 3 \zmfrntzUfti>t--Kmm 2 7 -c 

«1^13©ZfttH2 3tt, 9-f>- 
&5 3^e^5/-YXmSESrK , y^T 3 /7'-r5trs'^T 

im&frZivZZfr?, if y#T yT'&S 5"Cf y *T 



(6) 

9 

yeoman. 2<s(cis^$^etot?*v\ zz>\^ 

l*@ 7 5 *(§li&£/Bv\h,fcf «fcv\, 

[0028] H5£r#figLT. @5i*. @ 2 l^LfclU 

LT h7^^^ 5 9 Sr^V^TV^S ^. 

iSmi:—#*r«*SiV ffcfrSr + B I ASK&i^£;h,5 
^ i ti^yfvt 6 4 ^lT8«Jil5 e $2^ 
SI 5 0Z»:^2 51*. F7^^5 903W^ 

CC|:|8Jtl5, h7V^^ 5 9(D^* 

(HB5-ettE -c«t>-r. ) asm*. *Mco4#hfcis 

[0 0 2 91 H5K*Ufciatte7>*flSlelKH-Cfc 

bwh-s 5*-c**uy'fx##atf««i^6« 20 

[0 0 3 0] 4i\ fcir^tf^-T v«65 3comas«n-cfc 

+ B I AS^P>f2 3>f^3 9 fcttafEaSfffU ^<^@m 
ttffi*aR«5it««2 1-C*:i*.tf 1 00 0«S*tT, tt 
Els = iooou nAirftSo mwt I 6 i*S4 =mVw 

4 3 £Sfeft,T®M I « C^:i:^ »33>f^4 llr. 
SEtvStMlEIs Sri 0/1 00 1 O^JRS^i: tftSo 

*X3««EW\ 0. 0lMAtV^5^ ( ^ti^ CftfcH* 
oTSl 3^;W3 7 «SE 1 1 to. 0l*/A£ 

*Jt**.fcjJ:<DWWlwtt. SflEIa f*0. oix 
iooo = iO/xA L*>ftft&v*ft:K>* ^Stt«8E 1 3 
£0. 0 1/10. 0 l|£|fe9&t?&Jfrbft«*** S4 
3>T^4 3KSHxfcS«S U a* 1 0 m Ai'hSV>fc#35 
Rfctttt9a»i\ Il3^3 7«rWx8t«Ii tt 

f&4=J /i?4 3 zmtiZMMl + cowman* coifC 40 
fo£ U /i 3 »4*>*«K:*fe»*, I (li) =££i?S 

[0 0 3 1 ] — fc£;Ui7>f V«|5 3 0>4-Wt-?4l 

aBtfc$T*^5)f 3 3-f^4 i(c«uei a 3&S1 om 

AA^$tt/ct-T6o :©«IIilttO«Wli 
fc*9* Sl3^;V3 7 fcjftix5 0 fl3^;U3 7C« 
SEdSflEtufcCt-C+B I AS^bf2 3^;U3 9 fc«flt 

*irC«i«ls = 1 0 0 0 0 fiAt^:^> 0 ^(omM I s & 
S43^;M 3 SriStv^r ^t*^3 =i^^4 l «r«ixS 50 



•■¥7- 115 3 3 9 

10 

mm I 3 **tt:9 10/1001 0ffiFIOR&*l % «k I 
3 f*0. 0 1 itAtW, C*lK:£ 9* Si =»>T/W3 7 

^aaxsmssn* to. oi/zAt/i^ fttosra^ii 

m«£l*i*0. 0 1 x l o 0 0 = 1 0 m Ai45 0 »3 
=»>f /^4 l Kf*. T***& lOd A<omm&ffii%&i> o 

tLTV^tfTC. ««&I 3 1*1 0/2 0 = 2#©1 iw©> 
bit, 0. 5mAK:&6 0 -<£>0. 5 m AomSS I 3 «: 
m«£lx t LTS l ^3 7 SrSEftSfcft. ^gi*?? 
W**fttt9«r4*HJ-r::fctft«. coi5ft»at 

i 3 t®4 =3^/1^4 3 £rtfch,5®jSt I « ^dffi^JS i * 
(DJtrC&S i * / i 3 life*ffllw«Pt>#* % |g (11) 

[0 0 3 2] ^ 4> L±^e>fl n^yV3 7KlSfch, 
iitf«atl i jWR9»*#1 0 0%i^5C^"C07y 

ft, »(11) *C*Lfci 4 /i» l*ffiB*&*& 

[0 0 3 3] irC^>T% H5fc«LfcMMKl:feV*T, 

# % f23>f;V3 9^ftSSHfc*^^y-rXco5*> 
BE Lfc «fc 5 i«i ^ -t* X»S ^ ^t* 5 3 t^^Sll^wMftK^B* 

[0 0 3 4] B7«r#JHLT\ w©Mfc«-cr±Jt««i: 
U2o0h7V^?S:fflv>5 o Iti^VNllM 
8S1 3C0I1^#«|2 31*. 6 5<D-< 

4SHJ-K««**t. »W^ + BIASfc*«Sii4 D m 
2^fi£«l 5CDZ1&#«|2 51*. -*Srb7^^^6 

6 8©4»t>9EfittHWrflv^t)J:V\ COi5lcffl 
rtSttfclBKoWiattH-CfcSHSSr^HiUT, h7 

1, 2 2t£O^T0>^tert5fc£C t^ibd^o Lfcd5 

Tt$fc#itm- : ?-m^Ri^bS3 3^^4 

[0 0 3 5] JWJiOCt** tftit, ^^5:^9^^ 



11 

5100000 0ft<D&^/^y<nm<otiLla J &8LM&mtiL 

UT, $13^1 3*3,fc0^2gfifcS§l 5&S£h,5« 
8gl4«J2S;6S-r*vfc«iSct?fc t) , m 1 ^J&§§ l 3 *J i. V 

\sX^t£VfiW£b*£\<\ ^orirUf/i^t,, $1S 
Ml 3±:§S2£jfcgl 5 £$rloK£i&TU3:5£ 

mjs i « a* i oo^ffcsiKiat LTfg§£#;t5 ^tt4 
*) , 211:10 o a«— t> Mzi&v*W 

fi£«gl 3i:^2^fifeSl 5fd*fL-C^tt, E4l^b 

[0036] fc**. LTfflv^c h^VS?**!;: 

[0 0 3 7J 09«\ Htl:lV^fc5'fi'7^^C- 

-^NJa*!'*— K/-<f Xfcfcf LTO®g#1t*^L 
fc^firo«tB&Sr^Lfcia-CfcU, Bill! *<Dmmi& 
S^U:^7 7Tfo5„ SI l^*JVNTtt, 5 

[0 0 3 8] 0 9Sr#fi8LT, rtS8mm, ^Sl4m 
mfeJ;^^ 6. 5mm©37 7 0^2o, |^CF*3S, 
fl-ST-iSi £ 4 . 5mm©37 7lS:2-5ltU -tM 

1. 0 mmCD^ 7 , 9^773^/1/?^^ = 
T^ffiiUT5lH]^^n, SO. 3mm©W2oro 
37 7 0{C17[Hj#a^Ttrs/^Ts'^5 S 
0. 3 mmOtli! 2 o£>=>T 7 1 Ul 5 0#;Wx-C 

mm (amp) 2 ik:aa3*u ifii'is§2 i(otb/3ttm 

7ro^nigcn^§iiig#^fct), -3r(Dm&&*m j ??-t 

t»^31H, 50, 90, 130, 1 7|H«{b$tfe 
2*, #&3 0, 90, 1 3 0<O*§£-<7>9 
0. 6mm-C^Tifcofc 0 

[003 9] wC0i?/i«fi5c<O7'CV7-f/Ui5'SrEll 0 



(7) W7-U 5339 

12 

Elegit $-Br5 0 * y YV-tT-r?^?^ 
f$tw«gi-r.5g?iifg&7 4i> if$7 4l:4dBM©li) 

*sr35fi-t-5i^si5S«i5 o Qo&ms&^tsmijm 5 

tftSrfcoAfcSP? 6 *tt, 7 4© 

10 E SftS. ig^LOft&^rau 

7 e\z&mzti. Sfr^Note^iis o Q©e$tuiSg*£ 
ixT&ifcSJv $HPE©te#4>«ifi<*ix5„ :©t?4 
iS^s? 7 3 eitttditfc?^ ^&a>e> tr ^ * r y x*i 5 

5Sr^-l.Tlfy^Ty7*Lfcyi'XS:liiiSS2 1 KATJ 

[0040] mn &&mvx. *^T^-?\z.mnmm 
mm (gbw) &ibZi:o\^ mmmzMLxmsimm 

5. ufcasox, iaMON©»u<tt, m 

C10. 6mm©7^ Vi6|-C#iSSr3|5l, 9 0, 13 
0, 1 7 0i^fls;ic-frTV-'< C<75|g^t5ft-5<g;^i£ 

te^x^z z. ktf&fSimfahfrfrZo ua»u 

<froTV^ 0 81. Omm-etS51sI©5^ 

[00 4 l] gl±OJ;p^. a^-v^e— Ky-fXt»U 
Tro®S5ai&as erotic: J: or v^»Ictc# v^** L 

fcan y— v/w*-K/f x{£Mvxo>m.m%)m 

[0042] 01 2Ji x l39»c*-rJ: 

•v/U*— bV-<X 

40 fci3.iai3^0i 2©ig*i^mais:iftiq-r5^4e> 

[0 0 4 3] mi 2fcV>LBIl 4Sr#S8LT, =^E-^ 
- Ky XldML-CWHi^Sr* Lfcia 9 fc<^ LEI 1 1 t 

[o o 4 4] Hi 2tc*iv>-c, ^#5;: ti*, s—*/^ 

^— Ky-YXt^OV^TW^-CfeSfcfe. K»SP7 4CD 
SS^N»— m7jS5 7 5WH173aSA73$ix5©-C^ 
5 0Q©S*tlrS^SnTSHS$HTV>.5. 

so [0045] ia i 3 o >«atr*a 



13 

^-tZ>ACy-4>7 8, 7 9 ©-t^-etuAS 1 . 2(iFO 
/q/<73Vfyf3 1, 3 3£g&g!$i<U xW<;*3 

3 5 £&gc$*VtV>5. gjfc|§3 5<D— =>^X> 
t80i^t-K81, 8 2fc&gg£;h,S <> yst- 
^-<^-K8 2<Dflfe*tt s g$t8 4, 8 3Sr^UTS«K 

*-|*»$t8 3«r^LTTSJ£S3 5<Dte^r»d^$ix, => 
V* 8 4 (Df&Xti&Wm 3 5 SaxSo 
yxt-^^K8 1ttti(t8 3, 8 4t(D«^A> 

t>mm.'mmvcc&mm&2i\z.Ati£ti. — y 
■y^ — ks 2 teet 8 4 1 <omm&i>*b&mn& v b b 

#i#i!@S2 1 KA73$;h,5. 

[0 0 4 61 ^i5iat, SKSfcite^-t-Sttf&irla] 
^#roit4®«2 l K3tt-&«M£*J&v*g>Ji,» 0121^ 

[0 0 4 7] 0l4«r#H8LT, El l •C^Ufca*:*' 
<, 7^^ac0^*i3Il], 90, 13111, 17IUi:^ 

[0 0 4 8] Lj6>U #-UMHz£U:tc:fc£i, ^$c£ 
1. 0mmT^&5|H]OT?-r Vi&!|ld2*LT. if4>IS§£0 

5 d tastes. 

[o 04 9] euicDj; wO^egic.ts^'r'v^^ 
k** u-t t>i£ v ^ aaE&sfisics* L-cwak** & s n t 

[0 0 5 0] 

J;t;f«*iS:ft5wi:m5. 5 felt, ^j£S§£#J 
«-T * a T S B«««UBnWtta> i>(DX-m.&i^i 



(8) 7-115339 
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2£f^£«fig-r5 3-i'yW©ge,-rv ; 5»'**i^, fts 
[HE©flB**lftM] 

[HI] CKD^^ro-HJS^J^iS^^v^^^Srrt 
jgUfc*4i®!S3- Kco^S-CfeS,, 
[02] C^Mlc-HJS^JtciS^-rv^-f/w^tcJ; 

10 5fc«>0>H-efc<5. 

[S3] S2^-f-7^^7W>'V'^©SSi5^fiilHJKS-C 

[04] r©^W<D— HJS0iJCJ;57-f >7<f/^©i 
l*5.fctfS&2g£fi£S, 7^*|a»S>/i'X$: 

[0 5] Ctf>3893tf>-Hi£0iJl£.J:5?^ y7^;^©l 

[0 6] 0 5£>SSHilHlgg0-C&5o 
20 [0 7] r<D^W<0flfe(0^t£^J<07-Y^7^yP;?o^.«i: 

[0 8] 0 7©^ffiIalKHTfc5„ 

[0 9] %R?£V^fc?>rV7 4yl'*^JlfMI«>ttj& 

*tftW-T5fc*<o0-Cfe5o 

[010] AC^yT-^Kn^y^-hV-TXl^ 

•So 

[011] 01 OK*LfcSI&3£g|;i.fcoT»e>;h,fc5g 

^I©^77fj(,5 B 

30 [012] AC^-fyy-xPsV-?^- y ; 4 x\z. 

*fLT©«»#tt*H^b^gO«lBS5r^Ly t c0-Cfo 
5. 

[013] 01 2Oj|«R8ji*iK*KBB-t-sft:«>0B9-r 
[0i4] 012 yzmv^mmmmx-mhtiitm^^ 

7, 9, 5 3 7-fVJ& 

13 mi 

40 1 5 12^ 

2 3, 2 5 ~ 

2 7, 2 9 -ft^ 

3 7 fl3^;P 
39 S523^yW 

4 1 I3n^;l' 

4 3 $4a^/P 

5 5 \?y?Ty Zflfc 
5 7 U373i^ 

7 0,71 3T 



(9) 



1 1 5 3 3 9 



[SI] [02] [03] 




(10) 



ftfflW-7-1 1 5 3 3 9 



[0 7 J 



ima] 






imi 2] 

z- 3 



-4" 


OUT I 
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OE £• 
&N N * 


5 OA ™T 



75 



7* 
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(11) 



7-115339 



114] 

34> 7**9- (AH fjf yt 




100 KHz 



1 MHz 



10M 



1O0M 



